Heroin self-administration in dependent Wistar rats: increased sensitivity to naloxone.
Non-dependent and dependent opiate users appear to be driven by two distinct motivational factors: the primary reinforcing properties of the drug, and the negative reinforcing effects associated with relieving the negative affective component of opiate withdrawal in the dependent state. To investigate the motivational significance of opioid dependence on heroin self-administration (HSA) in rodents. Rats were trained to self-administer heroin intravenously (0.06 mg/kg per infusion; FRI), and opiate dependence was induced by subcutaneous implantation of two morphine (75 mg base) pellets. Rats in a non-dependent control group received placebo pellets. Three days after pellet implantation, HSA was resumed in daily 3-h sessions until baseline criteria were met and testing was conducted with subcutaneous injections of vehicle or naloxone (0, 0.003, 0.01, 0.03 mg/kg) 115 min into the session. Morphine-dependent rats significantly increased HSA upon 0.01 mg/kg naloxone treatment, but decreased response rates at 0.03 mg/kg. Placebo pellet-implanted rats increased heroin intake at the 0.01 and 0.03 mg/kg doses. In a second experiment, the HSA session was shortened to 1 h and the training dose reduced to 0.03 mg/kg per infusion in new groups of animals. HSA in placebo pellet-implanted rats was increased only following the highest dose of the antagonist, while dependent rats were still affected by naloxone doses of 0.003-0.03 mg/kg. When subjected to a progressive-ratio schedule (experiment 3), breaking point values in dependent animals were 198% above baseline. The present study supports the hypothesis that dependence-induction by morphine-pellet implant in rats resulted in increased sensitivity to very small naloxone doses, as measured by changes in HSA. Taken together, these data suggest that opiate dependence, as measured by changes in sensitivity to naloxone, is a continuum which can contribute to the motivational state of drug-seeking.